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"! +/!$&'&"*;"5'5*;"%*;"%.-*a$"%*".!,*-#./'0.1!7" -"%*0.&"!$".45$&#'"014$"-*"*;./*!"
;$-"*;*4*!#$-"%*"*-#3%.$"$"014$"-*"4.%*!";'-",'&.'(;*-7"I*"*Q5&*-'":El modelo 
matemático describe la realidad<7"@"4>"4*"5'&*0*"49-"0$&&*0#$"%*0.&":El modelo 
matemático representa con errores aceptables la realidad y esto lo hace mediado 
por el diseño de investigación<
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4. Racionalidad en el Método
F$&"3!"4'&0$"*5.-#64.0$".!'%*03'%$2"*-"E&*03*!#*"C3*"-*"-35$!/'";'"*Q.-#*!0.'"%*"
:5%),6*7 7)&!#%*+.&7)!%"'8!98#):)798!-' 7<7"O!"método2"*!"*;"-*!#.%$"%*"C3*"-$;$"8'A"
3!"0'4.!$"5'&'"$(#*!*&"0$!$0.4.*!#$7"Infalible"5$&"C3*"-."-*"-./3*!"-3-"5'-$-"-*";;*/'"
-.!"*&&$&"'"3!"0$!$0.4.*!#$"0.*!#>D0$7"T.!';4*!#*"obligado"5$&"C3*"5'&'"8'0*&"0.*!0.'"
8'A"C3*"-*/3.&"*-*"46#$%$7" -#$"*C3.,';*"'"0$!-.%*&'&"C3*"*;"46#$%$"*-"&'0.$!';7"F$&"
-353*-#$"C3*"4308$-".!,*-#./'%$&*-"A"5&90#.0'4*!#*"#$%$-";$-"D;1-$E$-"&*08'H'!"*-#'"
5$-.0.1!7"I.!"*4('&/$"*!";'"5&'0#.0'2"8'A"'B!".!,*-#./'%$&*-"C3.*!*-2"'3!C3*"-*'"
.45;>0.#$2"-."#&'(')'!"-*/B!"*-#*"-353*-#$7" !"5'&#.03;'&"*-#'"-.#3'0.1!"5&$%30*"3!'"
E';#'"%*"0&>#.0'"'";$-"46#$%$-"A"%.-*a$-"%*".!,*-#./'0.1!"3-'%$-2"E&*03*!#*4*!#*"-*"
0$5.'!"%.-*a$-"A"4*#$%$;$/>'-"-.!"3!'"03.%'%$-'"'%*03'0.1!"'";'"-.#3'0.1!"5'&#.03;'&"
%*"0'%'".!,*-#./'%$&7"G'-"0$!-*03*!0.'-"#'4(.6!"-*"*Q#.*!%*!"';"3-$"%*";$-"4$%*;$-"
4'#*49#.0$-2";$-"C3*"#'4(.6!"E&*03*!#*4*!#*"-*"3#.;.H'!"-.!"0$!-.%*&'&"-3"5*&#.!*!0.'"
'"0'%'"-.#3'0.1!"5'&#.03;'&7"F'&'"*,.#'&"*-#*"0$!0*5#$"*&&1!*$"%*":46#$%$"0.*!#>D0$<2"
5;'!#*$"%$-"0.0;$-"*!";'"E'-*"%*"5;'!*'0.1!"%*"3!'".!,*-#./'0.1!"E90#.0'7"O!"5&.4*&"
0.0;$J"Problema – Marco Teórico – Hipótesis
Problema 
Hipótesis 
M. Teórico F&$(;*4' ?7"M*1&.0$
`.51#*-.-
O!"-*/3!%$"0.0;$"*-"*;"%*"Hipótesis - Recursos – Diseño
 
 
`.51#*-.- [*03&-$-
V.-*a$
I*"*!#.*!%*"5$&"%.-*a$"#$%$";$"C3*"-*"&*';.H'"*45>&.0'4*!#*"5'&'"$(#*!*&".!E$&4'0.1!"
C3*"'5$A*"$"0$!#&'%./'";'"8.51#*-.-7"F$&"-353*-#$"C3*"*!"*-#*"5&$0*-$"%*";$-"%$-"
0.0;$-2";./'%$-"5$&";'"8.51#*-.-2"-*"5'-'"%*"3!$"';"$#&$2";$"C3*"-*"(3-0'"*-"C3*"*Q.-#'"
;'"49Q.4'"0$8*&*!0.'"*!#&*";$-"%.,*&-$-"0$45$!*!#*-2"5*&$"!$"*-#9"%*#*&4.!'%'"3!'"
0$-'"*!"E3!0.1!"%*";'-"%*49-2"8'A"0&*'#.,.%'%2"5*&$"#'4(.6!"-3()*#.,.%'%7"I*"%*(*"
*E*0#3'&"3!'"0&>#.0'"43A"E3*&#*"5'&'"C3*"-*";$/&*"5;'!#*'&"3!"%.-*a$"C3*"-*'"E'0#.(;*"
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0$!";$-"&*03&-$-"A"C3*"4.!.4.0*";'-"5$-.(.;.%'%*-"A"4'/!.#3%*-"%*";$-"*&&$&*-2"*!";'"
'%C3.-.0.1!"%*;"0$!$0.4.*!#$"C3*"&*5&*-*!#'"0$!#*-#'&"*;"5&$(;*4'",>'"*;"'5$A$"$"!$"
%*";'"8.51#*-.-7"I*"53*%*"%*0.&"C3*"!$"8'A"3!'"&'0.$!';.%'%"'(-$;3#'2"*!";'"*;*00.1!"
%*;"#*4'"R5&$(;*4'S2"%*";'"#*$&>'"5*&#.!*!#*2"%*";'"8.51#*-.-"A"%*;"%.-*a$7
5. Reduccionismo o enfoque sistémico
I*"8'"0$4*!#'%$"*-#*"'-5*0#$"*!"43A"%.,*&-'-"E3*!#*-2"*!";'-"C3*"-*"5;'!#*'"%*"4$%$"
5&*5$!%*&'!#*"C3*"!$"-*"53*%*"*!#*!%*&"3!"'-5*0#$"%*";'"&*';.%'%2"-1;$"*-#3%.'!%$"
0'%'"3!'"%*"-3-"5'&#*-"5$&"-*5'&'%$2"-*"&*C3.*&*"3!"*-#3%.$"%*";'-".!#*&&*;'0.$!*-"%*"
3!'-"0$!"$#&'-2"A"C3*"*;"#$%$"#*!%&9"5&$5.*%'%*-"C3*"!$"-$!"*Q5;.0'(;*-"$"%*%30.(;*-"'"
5'&#.&"%*";'-"5&$5.*%'%*-"%*";'-"5'&#*-7"@"*-#$";*"8'!";;'4'%$":5&$5.*%'%*-"*4*&/*!#*-<7"
N$!-.%*&$"C3*"*-#'-".%*'-"#'4(.6!"-$!"'5;.0'(;*-"'";'"4*#$%$;$/>'2"*!"*;"-*!#.%$"%*"
C3*"3!'-"5'&#*-"%*"*;;'"#.*!*!"&*;'0.1!"A"-*"'E*0#'!"5$&"$#&'-7"F'&'"*;"*45;*$"%*";'"
*-#'%>-#.0'"*-#$2"#&'*"0$4$"0$!-*03*!0.'"C3*"!$"-*'"'%*03'%$"C3*";$-"'-5*0#$-"%*"
;'"';*'#$&.*%'%"%*;"43!%$"A"-3-"E$&4'-"%*"&*5&*-*!#'0.1!"R*-#'%>-#.0'S2"-*"0$!#*45;*!"
%*"4'!*&'"-*5'&'%'"%*";$-"'-5*0#$-"-3-#'!#.,$-"$"E90#.0$-"%*;"5&$(;*4'"*-#3%.'%$7"
G$"C3*"'"-3",*H".45;.0'"C3*";'-"0$!-.%*&'0.$!*-"*-#'%>-#.0'-"%*(*!"0$!#*45;'&-*"*!"
#$%'-";'-"E'-*-"%*";'".!,*-#./'0.1!7"V*(.%$"#';",*H"'";'"5&*5$!%*&'!0.'"%*;"*!E$C3*"
5$-.#.,.-#'2"*-"E&*03*!#*"C3*"-*"5;'!#**"*;"3-$"%*";'"*-#'%>-#.0'"0$4$"3!'"4'!*&'"D!';"
%*"0$!-.%*&'&";'".!E$&4'0.1!"A"#&'#'&"%*"&*%30.&";'".!0*&#.%34(&*"C3*";'"';*'#$&.*%'%"$"
,'&.'(.;.%'%"C3*"5&*-*!#'!";$-"E*!14*!$-"*-#3%.'%$-7" -#$"#&'*"0$4$"0$!-*03*!0.'"
C3*"E&*03*!#*4*!#*"-*"./!$&'"*;"%.-*a$"*!";'"0$!-#&300.1!"%*";$-"4$%*;$-"A"%*;"5'5*;"
C3*"*;"%.-*a$"53*%*"#*!*&"5'&'"*;.4.!'&"*&&$&*-"*!"/*!*&';7
6. Causalidad
 ;"0$!0*5#$"%*"0'3-';.%'%"8'"-.%$"43A"%.-03#.%$"%*-%*"#.*45$-"&*4$#$-2"#$4'&*"'C3>"
;'",.-.1!"%*"h$8!-$!"RigggS
G$-"0$!0*5#$-"%*"0'3-'2"*,*!#$-"A"#$%'-";'-"$#&'-"*-#&30#3&'-";./'%'-"'"*,*!#$-"!$"-$!"
B!.0'4*!#*"&*Z*)$-"%*"3!'"4*!#*".!%*5*!%.*!#*"%*";'"&*';.%'%K"-$!"E3!%'4*!#';4*!#*"
0$!0*5#$-"834'!$-7"I3&/*!"%*";'"(.$;$/>'"%*;"834'!$7"I3-"-./!.D0'%$-";.#*&';*-"-$!"
43A"5$(&*-2"*!"0'4(.$"-$!"4*#'E1&.0$-"%*"4'!*&'"-./!.D0'#.,'"*".!*,.#'(;*7
G$-"0$!0*5#$-"%*"0'3-'-"A"*,*!#$-"!$"-$!"objetivos"*!"*;"-*!#.%$"%*"*-#'&"*!"*;"43!%$"
.!%*5*!%.*!#*4*!#*"%*";'"4*!#*7"M'45$0$"-$!"53&'4*!#*"subjetivos"*!"*;"-*!#.%$"
%*"*-#'&"*!";'"4*!#*2"*!"E$&4'"0$!#.!/*!#*"A"&'%.0';4*!#*"&*;'#.,'7"I*"&*C3.*&*"3!"
*!E$C3*"*Q5*&.4*!#';"5'&'"*;;$-7
G$-"0$!0*5#$-"%*"0'3-'-"C3*"8'!"5&*,';*0.%$"-$!J"I$!"-3(-#'!0.'-"4'#*&.';*-2"-$!"
E$&4'-2"-$!"5&$51-.#$-2"-$!";'"'5;.0'0.1!"%*"3!'"E3*&H'2"-$!"0$!%.0.$!*-"!*0*-'&.'-2"
-$!"#*45$&';4*!#*"'"5&.$&."'";$-"*E*0#$-2"-$!";*A*-"%*";'"!'#3&';*H'2"-$!"3!.E$&4.%'%*-"
%*";'"!'#3&';*H'2"-$!"0$&&*;'0.$!*-"*-"%*0.&"&*;'0.$!*-"0$!-#'!#*-7"
I*"0$!-.%*&'"'->2"C3*"4308$-"0$!0*5#$-2"*!#&*"*;;$-";$-"%*";'"0'3-';.%'%"-3&/*!"%*"
4*#9E$&'-"*!#&*";'-"-*!-'0.$!*-"A"*Q5*&.*!0.'-"5*&-$!';*-"(9-.0'-"0$!";$-"$()*#$-"
A"-3-"&*;'0.$!*-"*!"*;"43!%$7
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ientos y 
 -#'%$".!.0.';7
+!.0.$"%*"3!"F&$0*-$7
T.!"%*;"5&$0*-$7
F&$0*-$"F&.!0.5';7
+!#*&&350.$!*-"F$-.(;*-7
N$!#.!3'0.1!"$"+#*&'0.1!
F$-.(;*7
 -#'%$"[*-3;#'!#*7
?$,.4.*!#$-"%*
;$-"$()*#$-"A
'00.$!*-"*!#&*
*;;$-
?$,.4.*!#$"A
'00.$!*-"%.&*0#'-
%*;"03*&5$"-$(&*
$()*#$-
F$&"$#&$" ;'%$2" -." *;" *-#'%$" &*-3;#'!#*"!$"$03&&*" -.*45&*2" -*"%*(*" 0$!-.%*&'&" '" ;'"
0'3-';.%'%"*!"#6&4.!$-"*-#'%>-#.0$-2";$"03';"!$-";;*,'"';"0$!0*5#$"%*"5&$('(.;.%'%7"G'"
causalidad probabilistica2"*-5*0.D0'"0'4(.$-"*!";'-"%.-#&.(30.$!*-"%*";$-"*-#'%$-"
&*-3;#'!#*-2"';",'&.'&";'"*-5*0.D0'0.1!"%*";$-"*-#'%$-"
Dominio Fuente:
 !"#!$%&&#'($)%*(!$%*!+*(
,)-#&#*$)(!./!#*!'(!.)"0&)1+$)2*
,#!3!#*!#'!4("(,%!#*!+*(
4%1'($)2*5
Dominio Objeto:
 !$(+"(!+*(!,)-#&#*$)(!./!#*!'(!
6&%1(1)'),(,!,#!7$+&&#*$)(!,#!3
#*!#'!-+0+&%/!4(&(!+*!8)#81&%
(&1)0&(&)%!,#!#"(!4%1'($)2*5
9'!+"%!(,#$+(,%!,#!'(!#"0(,:"0)$(!#"!'(!1;"<+#,(!,#!$%&&#'($)%*#"!<+#!*%!4+#,(*!
"#&!,#1),("!(!%0&%"!-($0%&#"!=$%&&#'($)2*!condicionada!$%*!'%"!-($0%&#"!8>"!-($0)1'#"!
,#!#?4')$(&!,#!8%,%!('0#&*(0)@%/!'(!("%$)($)2*A5!B,#8>"!C($#&!+"%!,#!%0&("!0#%&:("!
=$%*!"+"!8#0>-%&("A/!4(&(!<+#!'(!$(+"('),(,!*%!"#!(4%D#!*(,(!8>"!#*!'("!E#0>-%&("!
FG%&&#'($)2*!#"!G(+"('),(,H!D!FG(+"('),(,!6&%1(1:')"0)$(H5
7. Contrastación de hipótesis de Causalidad Estadística.
G%8%!+*(!8(*#&(!,#!4'(*0#(&! ,#!8(*#&(!8>"! $'(&(! $+('! #"!#'! 4(4#'! ,#'! ,)"#I%!
#"0(,:"0)$%!D!'%"!(*>')")"!#"0(,:"0)$%"!#*!'(!1;"<+#,(!,#!(4%D%!#84:&)$%!(!+*(!C)420#")"!
,#! $(+"('),(,! 4&%1(1)':"0)$(/! "#! 0)#*#! #'! ")J+)#*0#! #"<+#8(5!K#(!D #'! ,)"#I%! ,#!
)*@#"0)J($)2*/!#"!,#$)&!0%,("!'("!%4#&($)%*#"!#84:&)$("!<+#!"#!#-#$0;(*!4(&(!%10#*#&!
)*-%&8($)2*!<+#!(4%D#!%!#*0&#!#*!$%*0&(,)$$)2*!$%*!'(!C)420#")"5!9*!#"0#!,)"#I%!D/!
&#"('0(*!("4#$0%"!$%8%L!,#M*)$)2*!,#! '%"!#'#8#*0%"!,#!#"0+,)%/!D! '(!4%1'($)2*!,#!
)*0#&N"/!-%&8("!,#!%10#*#&!8+#"0&("!&#4&#"#*0(0)@("!,#!'(!4%1'($)2*/!O<+N!"#!8),#!
#*!'%"!#'#8#*0%"/!$%8%!"#!8),#/!$+(*,%!"#!8),#!$%*!<+#!)*"0&+8#*0%"P/!90$5!H!#"!'(!
C)420#")"!<+#!#"0(1'#$#!<+#!X #"!+*!-($0%&!$(+"('!%!#"0(,%!)*)$)('/!D!,#!Y!$%8%!#-#$0%!
%!#"0(,%!&#"+'0(*0#5!9"0%!"#!@(!(!&#4&#"#*0(&!#"<+#8>0)$(8#*0#!$%8%!
H: X Q Y
B,#8>"!"#!$%*"),#&(*!('J+*%"!SA/!"+4+#"0%"!(,)$)%*('#"!,#!%4#&($)2*!,#'!8+*,%/!
0#%&:("!D!%0&("!#?4')$($)%*#"!($#40(,("5!9*0%*$#"!#'!")'%J)"8%!1>")$%!<+#!"#!")J+#!
8+D!-&#$+#*0#8#*0#!#*!'(!)*@#"0)J($)2*/!#"L!
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Si H!#"!$)#&0(!#*!$%*,)$)%*#"!,#!.)"#I%!D/!D!1(R%!"+4+#"0%"!(,)$)%*('#"!SA,!"#!#"4#&(!
<+#!%$+&&(!E5!.%*,#!E!#"!1>")$(8#*0#!+*(!#"4#$)M$($)2*!%!4&#,)$$)2*!,#!'(!-%&8(!
#"4#&(,(/!#*!<+#!,#1#!$(81)(&! '(!,)"0&)1+$)2*!,#! '(!Y/!('! $%*"),#&(&! '%"!,)@#&"%"!
$(81)%"!#*!X5!9"0(!#"!+*(!$%*"),#&($)2*!4+&(8#*0#!,#,+$0)@(5!K#!@(!(!$%*0&("0(&!
=$%84(&(&A!$%*!'(!)*-%&8($)2*!#84:&)$(!<+#!"#!%10#*J(!('!''#@(&!(!$(1%!#'!#"0+,)%!$%*!
#'!,)"#I%!D/!D!%1"#&@(&!+*!&#"+'0(,%!O/!4(&(!$%*"),#&(&!#*!<+#!8#,),(!"#!%10)#*#!'%!
#"4#&(,%!<+#!#"!E5!K#!0)#*#!(":!#'!#"<+#8(L!
S#%&:(!L!H ,  D , SA      E
! 6&>$0)$(!  D 7$+&&#!!O
¿O ~ E? G%*$%&,(*$)( #*0&#!O y E
T(!$%*$'+")2*!"#!''#@(!(!$(1%/!('!#@('+(&!'(!$%84(&($)%*/!$%*0&("0($)%*/!,#!'(!0#%&:(!
$%*!'(!4&>$0)$(5!.#!8(*#&(!J#*#&('!"#!0)#*#/!")!C(D!$%*$%&,(*$)(!#*0&#!'%!#"4#&(,%!E 
D!'%!<+#!%$+&&#!O/!"#!(4%D(!'(!H!=C)420#")"A5!9"0#!(4%D%!*%!)84')$(!<+#!"#(!@#&,(,#&(5!
9*!$("%!$%*0&(&)%/!")!C(D!,)"$&#4(*$)("/!#"!,#$)&!'%!<+#!%$+&&#!#*!'(!4&>$0)$(/!O!#"0(!
8+D!,)"$%&,(*0#!$%*!E/!#*0%*$#"!"#!&#$C(U(!'(!H.!9"0%!#"!#'!''(8(,%!-('"($)%*)"8%!,#!
6%44#&5!K)*!#81(&J%!#"!)84%&0(*0#!&#"('0(&!,%"!("4#$0%"!,#'!4&%$#"%5!6&)8#&%!<+#!"#!
&#$C(U(!%!(4%D(!'(!C)420#")"!#*!-%&8(!$%*,)$)%*(,(!(!'(!%4#&($)2*!,#!'%"!"+4+#"0%"!
(,)$)%*('#"/!SA! D! '(! @('),#U!,#'! ,)"#I%!D5!K#!"+"4#*,#!#*0%*$#"!+*(!$%*$'+")2*!
,#M*)0)@(5!6%&!%0&%!'(,%!'(!-%&8(!,#!@('%&(&!#'!J&(,%!,#!$%*$%&,(*$)(!#*0&#!'%!#"4#&(,%!
0#%&)$(8#*0#!E/!D!'%!<+#!&#('8#*0#!%$+&&#!O/!,#4#*,#!,#!("4#$0%"!"+1R#0)@%"!D!,#!
$%*"),#&($)%*#"!0#2&)$("!)*$'+),("!#*!'%"!SA5!9"!-&#$+#*0#!#'!+"%!,#!'(!#"0(,:"0)$(/!$%*!
"+!8%,#'($)2*!8(0#8>0)$(/!4(&(!@('%&(&!'(!8(J*)0+,!,#!'(!,)"$&#4(*$)(!#*0&#!O!D!E5!.#!
8%,%!)*0+)0)@%/!")!'(!,)"$&#4(*$)(!#"!FJ&(*,#H/!"#!&#$C(U(!H/!#*!$("%!$%*0&(&)%!*%!"#!
&#$C(U(5!V5!B5!W)"C#&!+0)')U2!'(!8%,#'($)%*!,#!'(!('#(0%&)#,(,!#*!#'!4&%$#"%!D!#*$+#*0&(!
'(!4&%1(1)'),(,!,#!<+#!")!H!#"!$)#&0(!%$+&&(!+*(!,)"$&#4(*$)(!$%8%!'(!%10#*),(!#*0&#!O 
D!E/!%!8(D%&/!'%!<+#!"#!$%*%$#!#*!#"0(,:"0)$(!$%8%!#'!@('%&!,#!P (P!(<+:!#*!#'!"#*0),%!
,#!4&%1(1)'),(,A5!9*0%*$#"!"#!#"0(1'#$#!+*(!#<+)@('#*$)(L!T(!,)"$&#4(*$)(!#*0&#!O!D!
E!"#!$%*"),#&(!FJ&(*,#H!")!"+!@('%&!,#!P!#"!F4#<+#I%H5!9'!4&%4)%!W)"C#&!4&%4+"%!$%8%!
@('%&!,#!P!4#<+#I%!X5XY!%!X5XZ/!D!#"!,#*%8)*(,%!F*)@#'!,#!")J*)M$(*$)(H!5!B'!4&%$#"%!
"#!'#!''(8(!F6&+#1(!,#!K)J*)M$(*$)(!9"0(,:"0)$(H
9"!)84%&0(*0#!&#"('0(&!<+#!#'!&(U%*(8)#*0%L!F")!'(!,)"$&#4(*$)(!#*0&#!E!D!O!#"!J&(*,#!
"#!&#$C(U(!'(!H”/!#"!8+D!J#*#&('!D!*%!"#!&#"0&)*J#!(!$%*"),#&($)%*#"!#"0(,:"0)$("[!
'%"!C+8(*%"! '%!+"(*!#*! )*+8#&(1'#"!%$(")%*#"5!9*!$("%!,#! -#*28#*%"!$%*!J&(*!
@(&)(1)'),(,!%!('#(0%&)#,(,/!#"!8+D!-&#$+#*0#!#'!+"%!,#!'("!4&+#1("!,#!")J*)M$(*$)(5!
9*!#'!&(U%*(8)#*0%!(*0#&)%&!#"!,#!"+8(!)84%&0(*$)(!&#$%*%$#&!<+#!")#84&#!#?)"0#!'(!
4%")1)'),(,!,#!F9?4')$($)%*#"!B'0#&*(0)@("H!
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                   H , 
 A ,  D , SA
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